[Effect of absorption enhancers on nasal ginsenoside Rg1 delivery and its nasal ciliotoxicity].
The enhancing activity and safety of several absorption enhancers were evaluated as potential nasal absorption enhancers to increase intranasal absorption of ginsenoside Rg1. Nasal circulatory perfusion test in vivo had been employed to investigate the effect of absorption enhancers for nasal mucosa absorption of ginsenoside Rgl in rats. The safety of the absorption enhancers were evaluated by testing cilia movement of the in situ toad palate model, the hemolysis of erythrocyte membrane of the rabbit, leaching of protein and LDH from the mice nasal mucosa and the effect on cilia structural and specific cellular changes of nasal mucosa. Absorption enhancers were necessary to facilitate ginsenoside Rg1 absorption by nasal mucosa. Among the absorption enhancers 1% sodium deoxycholate had great effect to facilite ginsenoside Rgl absorption by nasal mucosa; 1% dipotassium glycyrrhizinate and 1% azone had moderate effect to facilitate ginsenoside Rg1 absorption by nasal mucosa; 1% Tween-80, 2% beta-cyclodextrin, 0.5% borneol (dissolved in paraffin liquid), 0.5% chitosan, 5% hydroxypropyl-beta-cyclodextrin and 0.1% EDTA had low effect to facilitate ginsenoside Rgl absorption by nasal mucosa. 1% sodium deoxycholate, 1% azone and 1% dipotassium glycyrrhizinate had serious nasal toxicity; 1% Tween-80, 2% beta-cyclodextrin, 5% hydroxypropyl-beta-cyclodextrin had moderate nasal toxicity; 0.5% borneol (dissolved in paraffin liquid), 0.5% chitosan and 0.1% EDTA have little nasal toxicity. 0.5% borneol and 0.5% chitosan were the promising candidates having a good balance between enhancing activity and safety for nasal ginsenoside Rg1 delivery.